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54) METHOD FOR BAKING CARBON FIBER/CARBON HONEYCOMB 

57)Abstract: 

'URPOSE: To prevent shrinkage and deformation by embedding a honeycomb formed by fixing carbon 
bers with resin in spherical graphite particles and carbonizing the honeycomb by baking while restraining 
ie movement of the graphite particles. 

CONSTITUTION: Sheets of prepreg formed by impregnating liq. resin such as phenolic resin into paper o 
ptionally oriented carbon fibers are laminated optionally after orientation to produce a precursor of a 
arbon fiber/carbon honeycomb such as a honeycomb ribbon. This precursor is put in a graphite vessel 
aving prescribed dimensions and spherical graphite particles having 30-1,000|im average particle 
iameter is densely filled into the vessel by an amt. enough to embed the precursor in the particles. Abou 
g/cm2 static pressure is then applied to the top of the precursor in the form of a dropped lid so as to rest 
ain the movement of the graphite particles and a carbon fiber/ carbon honeycomb having stable 
imensions is obtd. by baking the precursor at a prescribed temp, in an inert gaseous atmosphere. 
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ABSTRACTED- PUB-NO: JP 05124874A 
BASIC- ABSTRACT: 

Process comprises burying a honeycomb comprising C fibres fixed with 
a resin 

into granules of spherical graphite, and under conditions which 
confines 

movement of the spherical graphite, sintering and carbonising the 
honeycomb . 
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Pref . spherical granules of graphite has a smooth surface and are 30 
- 1000 

microns in av. dia. Partic. the graphite granules are those made from 
soft 

carbon, and their movment is controlled by applying static pressure 
of 1 g/cm2 

or more. The C/C honeycomb precursors were ribbons, one comprising 
2 0 g/m2 of 

random C fibre sheet impregnated with 60 g/m2 of phenolic resin, and 
the other 

comprising 85% oriented 10 g/m2 C fibre paper impregnated with 3 0 
g/m2 of 

phenolic resin, and the resulting prepreg laminated making an angle 
of + /- 45 
deg . 

USE/ADVANTAGE - Provides honeycomb sinterings free from shrinkage and 
deformation 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the calcinating method for preventing the contraction thru/or 
deformation of a honeycomb which generates a carbon fiber at the manufacturing method of the honeycomb fixed w 
carbon, especially the carbonization process of a matrix. 
[0002] 

[Description of the Prior Art] Manufacture of the honeycomb (a C/C honeycomb is called hereafter) which fixed the 
carbon fiber with carbon casts the carbon fiber prepreg sheet which made heat-curing resin, such as an epoxy resin ft 
phenol resin, sink into a carbon fiber to a predetermined honeycomb wave type, and the honeycomb ribbon is 
manufactured by carbonizing matrix resin in inert gas, after carrying out the adhesion laminating of this honeycomb 
ribbon by the same resin as prepreg subsequently and creating a honeycomb block, creation and. 
[0003] The phenomenon in which a honeycomb block produces deformation thru/or contraction by contraction 
accompanying carbonization of matrix resin, and the honeycomb configuration needed cannot be maintained occurs 
the carbonization in this inert gas, i.e., a carbonization process. 

[0004] Although it could prevent by fixing a honeycomb block with a graphite box with a fixed volume dimension a 
means to prevent such contraction and deformation in mere deformation, it is necessary to change a volume dimensio 
according to contraction about the deformation accompanied by contraction, and could not become a concrete means 
the very hot heat treatment process which carbonization takes. 
[0005] 

[Problem(s) to be Solved by the Invention] This invention aims at preventing contraction and deformation in 
manufacture of a C/C honeycomb. 

[Means for Solving the Problem] This invention is in the method of calcinating the carbon fiber / carbon honeycomb 
characterized by calcinating and carbonizing under the conditions which the carbon fiber was buried into the nodular 
graphite grain in the honeycomb fixed by resin, and restrained migration of this nodular graphite grain in the baking 
process which calcinates the honeycomb to which the carbon fiber was fixed by resin, and manufactures a carbon 
fiber / carbon honeycomb. 

[0006] Hereafter, the configuration of this invention is explained in full detail. Although the honeycomb to which the 
baking technique of this invention is applied is a honeycomb structure object which has the core which can be filled 
with a graphite grain into a honeycomb core, it explains hereafter the honeycomb which has typical structure. 
[0007] The typical structure of a honeycomb block is a hexagonal honeycomb shown in drawing 1 . The honeycomb 
ribbon 2-1, and 2-2 and the honeycomb eel 1-2 are formed for the eel 1-1 of a honeycomb of the honeycomb ribbon 
and 2-3. 

[0008] The honeycomb which consists of the honeycomb ribbon which fixed the carbon fiber which is an intermedia 
product for obtaining a C/C honeycomb by resin The carbon fiber is carrying out orientation in all the directions in 
baking of (calling a C/C honeycomb precursor hereafter). If the contraction stress generated by contraction 
accompanying carbonization of resin can be borne, contraction of the longitudinal direction of a honeycomb ribbon a 
a cross direction will not be generated, it is only that deformation of a eel configuration (in the case of drawing 1 
forward hexagon) only arises, and is theoretically inelastic in the dimension of the longitudinal direction (longitudina 
direction of a honeycomb ribbon) of a honeycomb block — deformation can be prevented by restraining like. 
[0009] A forward hexagon specifically turns into a hexagon long in the direction of a ribbon with baking, therefore t 
width of a honeycomb block decreases, die length increases, and deformation is prevented. 

[0010] However, on the occasion of baking, deformation of the same forward hexagon as direction ingredients, such 
the above, produces the C/C honeycomb precursor which consists only in the direction shown by 3-1 of drawing 1 , 
the arrow head of 3-2 of the honeycomb ribbon in which the carbon fiber carried out orientation at the same time the 
room of deformation (any of contraction or expanding are they?) is left behind to the longitudinal direction of a 



loneycomb ribbon, and the cross direction (the height direction of a honeycomb block) of a ribbon. 
[001 1] Although whether die length's changing by being such, for example, the width of a honeycomb block 
specifically decreasing at the time of baking of a C/C honeycomb precursor which has **45-degree fiber orientation, 
and the dimension behavior elongated a little are shown in many cases, the dimension after baking is very unstable. 
When such a carbon fiber has an orientation condition, especially the method of calcinating this invention is effectiv 
[0012] This invention is characterized by carrying out baking carbonization under the conditions which were buried 
the honeycomb block into the nodular graphite grain, and restrained migration of this nodular graphite grain. 
[0013] A difference with the tap restoration which strikes a spherical object lightly after natural fall restoration and 
natural fall restoration, and is fastened is easily possible for the closest packing few. Although the matter used as a 
nucleus, for example, an alumina spherule etc., is one of spherical objects, heat deformation is small, and a graphite 
grain without reactivity, especially a nodular graphite grain with the smooth front face called soft carbon are the mos 
desirable 

[0014] Moreover, as for the particle size, it is desirable that it is mean particle diameter 30-1000micro by the reasons 
the loss in quantity accompanying repetition use in the ease of carrying out of the closest packing etc. 
[001 5] However, even if it is easy to move the nodular graphite grain with such a smooth front face with slight stress 
and it is buried [ precursor / C/C ] in this nodular graphite grain in a honeycomb block within the released container, 
cannot prevent form status change-ization. 

[0016] In order to prevent form status change-ization, after preventing migration of this nodular graphite grain and 
specifically changing into a flasking condition, it becomes possible by dropping from the upper part and applying so 
static pressure in the form of a lid to prevent migration of a nodular graphite grain. 

[0017] Moreover, it is also possible to make [ many ] weight of the graphite grain above the buried C/C honeycomb 
precursor, and to prevent migration of a flasking part, it not necessarily drops, and does not need a lid. The static 
pressure for preventing migration of a graphite grain is about 1 g/cm2. The above is needed. 
[0018] 

[Example] Hereafter, an example is given and this invention is explained. 

(Example 1) Two kinds of C/C honeycomb precursors shown in Table 1 were manufactured. 
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Table lj 
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[0020] notes 1 Each cell size is 3/162. The adhesion between ribbons is use 3 about the same phenol resin. The 
consistencies of the obtained C/C honeycomb precursor are 0.06 g/cm3 [0021]. Said two sorts of C/C honeycomb 
precursors were calcinated on the three following conditions. 

Conditions I A C/C honeycomb precursor is put into the box made from the graphite of a predetermined dimension, 
this precursor carries out tap restoration of enough nodular graphite grains (Nippon Carbon Co., Ltd. make ICB1002 
to be buried completely, and it is 1 g/cm2 from the upper part. It covered with the dropping lid. 
[0022] Conditions II (example of a comparison) It puts into the box made from the above-mentioned graphite, and is 
not filled up with a graphite grain. 

Conditions III (example of a comparison) A detent is carried out for the cross direction of C / C honeycomb precurso 
and the die-length direction with the block made from a graphite. 

[0023] Each burning temperature shows the dimensional change to the peak temperature of 2000 degrees C, and the 
precursor dimension of the C/C honeycomb which performed baking of the above-mentioned 3 conditions for heatin 
time 48 hours, and was obtained in Table 2. 
[0024] 
[Table 2] 
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In Table 2, - expresses contraction and + expresses elongation with % [ as opposed to the Hara dimension in each 

figure ]. 

[0025] 

[Effect of the Invention] It became possible by using the method of calcinating this invention for the Hara dimension 
stabilized in the C/C honeycomb baking process to be maintainable. 



[Translation done.] 



